Abstract. The passive treatment of abandoned mine drainage using wetlands will produce a significant amount of iron rich sludge which will require costly removal and disposal. An alternative to disposal may be the use of this iron oxide material as pigments which could defray some of these costs. In this research, iron deposits from five alkaline mine drainage wetlands were collected and a series of standard tests were run.
Introduction
Passive methods of treatment for iron contaminated mine waters have been developed in recent years (Hedin et al. 1994) .
The principle technique used to treat this mine drainage is to pass the water through a constructed wetland, where the iron precipitates as iron oxide. These iron oxides were produced from natural sources, by synthetic processes, and as a by-product of steel manufacturing.
Natural iron oxides are produced by mining hemi ti te, geothite, or magnetite deposits. synthetics are produced through the oxidation and neutralization of solutions containing ferrous or elemental iron, or as a by-product of analine production. Because synthetics are of higher purity than the natural iron oxides, they demand a higher price (Mauney 1994 , Templeton 1990 .
The purpose of this study was to evaluate precipitates from alkaline mine drainage wetlands as a potential In each wetland site, three sampling areas were chosen: one close to the influent point of the wetland, one in the center of the wetland, and one near the effluent point of the wetland. A flow of water was present at each sampling point.
Grab samples of the solid iron oxide precipitates were collected and placed into two gallon polyethylene bags.
Two bags were collected at each sampling area. Each bag was filled with precipitate and water from one third to one half of its capacity. The Bubbler sample was taken directly from the first and second sections of the weir.
Commercial Iron Oxides
Samples of commercial iron oxides were obtained from the Bayer First, the cool sample solution was stirred with a glass stir rod sixty times.
It was then allowed to settle for two minutes. After that time, the electrode was placed into the sample, stirred slightly and allowed to sit for an additional two minutes.
The pH reading was taken after the two minute wait.
Metal Analysis sample Digestion.
Each solid sample was digested by adding 100 ml of concentrated nitric acid (69.0-70.0% Baker Analyzed Nitric Acid) to a weighed portion of the precipitate in a 4 0 0 ml beaker and heated on a hot plate to induce boiling. The solution was reduced to 25 ml or less and filtered through Whatman 40 ashless filter paper to remove the acid insoluble material from the solution. The residue was then air dried and weighed to determine the percentage of acid insoluble found within the iron oxide sample.
During filtering, the solution was transferred into a volumetric flask and diluted to 100 ml.
After dilution, the flasks were sealed, labeled, and placed into a 3-5 0 c refrigerator for storage. 
Results and Discussion

Pigment Tests
The dried and sieved (0. 425 mm sieve) precipitates were subjected to a variety of pigment tests similar to those used in the pigment industry to test the commercial iron oxide.
The results from these tests on the wetland precipitate are shown in Table  4 .
The results from commercial iron oxide are given in Table 5 . Loss on ignition for the wetland precipitates is in the same range as the yellow iron oxide (Bayferrox 940) and much higher than the red iron oxide (Bayferrox 130M).
Since this test is in part an indication of the purity of the iron oxide, it is encouraging. The oil absorption test is also encouraging since this is an indication of the suitability of the precipitates pigments in paint applications.
For the most part the wetland precipitates are very similar to the commercial iron oxides in terms of oil absorption. The final two tests (moisture and water soluble matter) also have much higher values for the wetland precipitates than the commercial iron oxide.
Once again the results from these tests would change considerable with some simple processing such as rinsing the precipitates and then more thoroughly drying them.
Metals Analysis
The results of the metal analysis for the precipitates are shown in Table 6 and the commercial iron oxides in Table 7 .
The most important metal analysis is, of As can be seen in Figure 1 , the percent iron is similar in the precipitates to the synthetic iron oxide and somewhat higher than the natural iron oxide.
Results from four of the other metals analyzed are shown in Figure 2 . For aluminium and manganese the concentrations are somewhat higher than the synthetic iron oxide but lower than the natural.
The analysis for copper shows all the wetland precipitates to be lower than both the synthetic and natural iron oxides. 
